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(54) LIGHT SOURCE DEVICE

(57)  Alight source device is configured to have a light
source configured to emit white light, a rotatable turret
provided with multiple kinds of predetermined light pass-
ing areas respectively extract light components having
different wavelength ranges from the white light incident
from the light source, the multiple kinds of predetermined
light passing areas being arranged in a circumferential
direction of the rotatable turret, and white light passing
areas each allowing the white light to pass therethrough
being arranged in the circumferential direction of the ro-
tatable turret and between the predetermined wave-
length light passing areas, and a driving means config-
ured rotate the rotatable turret so that the multiple kinds
of predetermined wavelength light passing areas and the
white light passing areas are alternately inserted into a
light path of the white light one by one at a timing which
is synchronized with a predetermined photographing pe-
riod.
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Description
Technical Field

[0001] The present invention relates to a light source
device configured emit light toward an object.

Background Art

[0002] There has been known an endoscope system
configured to capture particular images. For example, in
a WIPO 2014/192781 pamphlet (hereinafter, referred to
patent document 1), a concrete configuration of such an
endoscope system is disclosed.

[0003] The endoscope system described in the patent
document 1 has a light source device implemented with
arotatable filter. On the rotatable filter, three optical band-
pass filters (i.e., two optical band-pass filters allowing
550nm band light to pass therethrough, and one optical
band-pass filter allowing 650nm band light to pass there-
through), and a normal observation filter allowing white
light to pass therethrough are arranged in a circumfer-
ential direction. A controller causes the rotatable filter at
a constant rotation period to sequentially insert the re-
spective filters in a light path of the white light, and se-
quentially photographs biographic tissues with use of il-
luminated light which has passed respective filters. The
controller generates an image showing distribution of bi-
omolecule of biographic tissue (e.g., an image showing
a distribution of oxygen saturation of hemoglobin), and
displays the thus generated image showing the distribu-
tion within a display screen, together with a normal ob-
servation image in an aligned manner.

Summary of the Invention

[0004] In the patent document 1, the filters arranged
on the rotatable filter (i.e., four filters: three optical band-
pass filters and one normal observation filter) are se-
quentially inserted in the light path of the white light at a
timing synchronous with a frame rate. According to this
configuration, however, since photographing of the nor-
mal observationimage using the normal observation filter
is executed at every four frames, a problem has been
pointed out such that a refresh rate of the normal obser-
vation image is too low.

[0005] The present invention is made in view of the
above situation, and an object of the present invention
is to provided a light source device suitable to suppress
lowering of a refresh rate of an image of an object which
is illuminated by white light when illuminating light re-
spectively passed through multiple optical filters having
different spectral characteristics and white are sequen-
tially used to illuminate the object.

[0006] A light source device according to an embodi-
ment of the present invention is provided with a light
source configured to emit white light, a rotatable turret
on which multiple types of particular wavelength light
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passing areas to extract light of different wavelength
ranges, respectively, which are arranged in a circumfer-
ential direction, and white light passing areas allowing
the white light to pass therethrough and arranged be-
tween the particular wavelength light passing areas are
arranged, and a driving means which alternately insert
the particular light passing areas and white light passing
areas at a timing synchronously with a predetermined
photographing period.

[0007] Accordingtothe one embodimentofthe present
invention, the white light passing areas are arranged be-
tween the particular wavelength light passing areas and
the particular wavelength light passing area and the white
light passing area are inserted in a light path of the white
light alternately, regardless of kinds and arranged num-
bers of the particular wavelength light passing areas, the
white light passed through the white light passing areas
is incident on the object at every second photographing
period. Accordingly, while multiple kinds of the illuminat-
ing light having different spectra are sequentially incident
on the object, the white light is incident on the object at
every second photographing period. Therefore, it is pos-
sible to photograph images of the object illuminated by
the white light at every second photographing period with
photographing images of the object illuminated by illumi-
nating light of respective spectra.

[0008] Further, according to one embodiment of the
present invention, the multiple kinds of predetermined
wavelength light passing areas may have a first prede-
termined wavelength light passing area and a second
predetermined wavelength light passing area respective-
ly having different light-transmissible wavelength ranges.
In such a case, the rotatable turret may be configured
such that the first predetermined light passing area, the
white light passing area, the second predetermined
wavelength light passing area and the white light passing
area are arranged in order in the circumferential direction
of the rotatable turret.

[0009] Further, according to one embodiment of the
present invention, the light passing areas may be ar-
ranged in the circumferential direction at equal angular
pitch.

[0010] Further, according to one embodiment of the
present invention, each of the white light passing areas
may be configured by an optical filter allowing the white
light to pass therethrough or an opening provided without
an optical filter.

[0011] According to one embodiment of the present
invention, there is provided a light source device which
is suitable to suppress of a refresh rate of the image of
the object which is illuminated by white light when illumi-
nating light respectively passed through multiple optical
filters having different spectral characteristics and white
are sequentially used to illuminate the object.

Brief Description of the Drawings

[0012]
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Fig. 1 shows enlarged absorption spectrum of he-
moglobin at about 550 nm.

Fig. 2 is a block diagram showing a configuration of
an electronic endoscope system according toan em-
bodiment of the present invention.

Fig. 3 is a front view, viewed from a converging lens
side, of a rotatable filter provided to a processor ac-
cording to the embodiment of the present invention.
Fig. 4 is a chart showing timings and periods of re-
spective processes regarding a normal observation
image and an oxygen saturation distribution image.

Embodiment for Carrying Out the Invention

[0013] Hereinafter, referring to the drawings, an em-
bodiment of the present invention will be described. It is
noted that, in the following description, an electronic en-
doscope system will be taken as one embodiment of the
present invention and described. The electronic endo-
scope system according to the embodiment is a system
capable of qualitatively analyzing biological information
(e.g., oxygen saturation) based on multiple images pho-
tographed using light of different wavelength ranges and
imaging the same.

[Spectral Characteristics of Hemoglobin and Calculation
Principle of Oxygen Saturation]

[0014] Prior to describing the configuration of the elec-
tronic endoscopy system according to the embodiment
in detail, spectral characteristics of hemoglobin and a
calculation principle the oxygen saturation according to
the embodiment will be described.

[0015] Fig. 1 shows absorption spectrum of the hemo-
globin at around 550 nm (nanometer). The hemoglobin
has an intense absorption band known as the Q band
resulting from porphyrin at 550 nm. The absorption spec-
trum of the hemoglobin varies depending on the oxygen
saturation (i.e., a rate of oxygenated hemoglobin to the
entire hemoglobin). A waveform indicated by a solid line
in Fig. 1 shows the absorption spectrum when the oxygen
saturation is 100 % (i.e., the absorption spectrum of ox-
ygenated hemoglobin HbO), while a waveform indicated
by long dash line shows the absorption spectrum when
the oxygen saturation is 0 % (i.e., the absorption spec-
trum of reduced hemoglobin Hb). Waveforms indicated
by short dash lines indicate the absorption spectra of the
hemoglobin (i.e., mixture of oxygenated hemoglobin and
reduced hemoglobin) having intermediate oxygen satu-
rations (i.e., 10%, 20%, 30%, .... 90%).

[0016] Asshown inFig. 1,the oxygenated hemoglobin
and the reduced hemoglobin have different peak wave-
lengths in the Q band. Specifically, the oxygenated he-
moglobin has an absorption peak P1 at around the wave-
length of 542 nm, and another absorption peak P3 at
around the wavelength of 578 nm. The reduced hemo-
globin has an absorption peak P3 at around the wave-
length of 558 nm. Since Fig. 1 shows a two-component
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absorption spectra in which sum of densities of respec-
tive components (i.e., the oxygenated hemoglobin and
the reduced hemoglobin) is constant, isosbestic points
E1, E2, E3 and E4, at each of which the absorbance is
constant regardless of densities of respective compo-
nents (i.e., the oxygenated hemoglobin and the reduced
hemoglobin), appear in Fig. 1. In the following descrip-
tion, a wavelength range between isosbestic points E1
and E2 will be referred to as a wavelength range R1, a
wavelength range between isosbestic points E2 and E3
will be referred to as a wavelength range R2, and a wave-
length range between isosbestic points E3 and E4 will
be referred to as a wavelength range R3. Further, awave-
length range between isosbestic points E1 and E4 (i.e.,
a combination of wavelength ranges R1, R2 and R3) will
be referred to as a wavelength range RO.

[0017] AsshowninFig. 1, between adjacentisosbestic
points, absorbance monotonously increases or decreas-
es with respect to the oxygen saturation. Further, be-
tween adjacent isosbestic points, absorption of the he-
moglobin changes substantially linearly with respect to
the oxygen saturation.

[0018] Specifically, the absorptions Az, and Az, of the
hemoglobin in the wavelength ranges R1 and R3 monot-
onously increase with respect to the density of the oxy-
genated hemoglobin (i.e., the oxygen saturation), while
the absorption Agr, of the hemoglobin in the wavelength
range R2 monotonously increases with respect to the
reduced hemoglobin (i.e., 1-oxygen saturation). There-
fore, index X defined by formula (1) below linearly and
monotonously increases with respect to the density of
the oxygenated hemoglobin (i.e., the oxygen saturation).

X=(Ar1+ Ar3) - ARz~ - (formula 1)

[0019] Accordingly, if quantitative relationship be-
tween the oxygen saturation and index X is experimen-
tally obtained in advance, the oxygen saturation can be
calculated based on the value of index X.

[Configuration of Electronic Endoscope System]

[0020] Fig. 2 is a block diagram showing a configura-
tion of the electronic endoscopy system 1 according to
the embodiment. As shown in Fig. 2, the electronic en-
doscope system 1 has an electronic scope 100, a proc-
essor 200 and a monitor 300.

[0021] The processor 200 has a system controller 202
and a timing controller 204. The system controller 202 is
configured to execute various programs stored in a mem-
ory 212 tointegrally control the electronic endoscope sys-
tem 1 entirely. The system controller 202 is connected
to an operation panel 214. The system controller 202 is
configured to change operations of the electronic endo-
scope system 1 and parameters of respective operations
in accordance with instructions by an operator input
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through the operation panel 214. The timing controller
204 outputs clock pulses which adjust timings of opera-
tions inrespective components to circuits in the electronic
endoscope system 1.

[0022] A lamp 208 is configured emit illumination light
L after being started with use of a lamp power igniter 206.
The lamp 208 is, for example, a high-brightness lame
such as a xenon lamp, a halogen lamp, a mercury lamp
and a metal halide lamp or an LED (light emitting diode).
The illumination light L is light having spectrum ranging
from a visible light range to an infrared light range (or,
white light including at least the visible light range).
[0023] The illumination light L irradiated by the lamp
208 is incident on the rotatable filter part 260. Fig. 3 is a
front view of the rotational filter part 260 viewed from a
converging lens 210 side. As shown in Fig. 3, the rota-
tional filter part 260 has arotatable turret 261, a DC (direct
current) motor 262, a driver 263 and a photo interrupter
264. The rotatable turret 261 is provided with four optical
filters. Specifically, on the rotatable turret 261, a normal
light observation filter Fn (for the white light), a first oxy-
gen saturation observing filter Fs1, another normal ob-
servation filter Fn and a second oxygen saturation ob-
servation filter Fs2 are arranged in a circumferential di-
rection in this order. Each of the optical filters is fan-
shaped, and arranged at an angular pitch (e.g., a ninety-
degree angular pitch in this example) corresponding to
a photographing period (i.e., a frame period). Each opti-
cal filter is a dielectric multilayer film filter. However, dif-
ferent types of optical filter (e.g., an etalon filter using a
dielectric multilayer film as a reflection film). It is noted
that, in the following description, a term "frame" could be
replaced with a term "field." According to the embodi-
ment, a frame period and a field period are 1/30 second
and 1/60 second, respectively.

[0024] The first oxygen saturation observation filter
Fs1is an optical band pass filter which selectively trans-
mits 550nm band light. As shown in Fig. 1, the first oxygen
saturation observation filter Fs1 has a spectral charac-
teristic of transmitting light of which wavelength range is
from the isosbestic point E1 to the isosbestic point E4
(i.e., the wavelength range of RO) with low loss, while
shield light of the other wavelength ranges. The second
oxygen saturation observation filter Fs2 has a spectral
characteristic of transmitting light of which wavelength
range is from the isosbestic point E2 to the isosbestic
point E3 (i.e., the wavelength range of R2) with low loss,
while shields light of the other wavelength ranges.
[0025] The normal observation filter Fn is an ultraviolet
cut filter. The normal observation filter Fn may be re-
placed with a mere opening (with no optical filter) or a slit
(with no optical filter) which also has a diaphragm func-
tion.

[0026] In the following description, for the sake of ex-
planation, the illumination light L transmitted through the
first oxygen saturation observation filter Fs1 will be re-
ferred to as "first oxygen saturation observation light Ls1"
and the illumination light L transmitted through the sec-
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ond oxygen saturation observation filter Fs2 will be re-
ferred to as "second oxygen saturation observation light
Ls2," and the illumination light L transmitted through the
normal observation filter Fn will be referred to as "normal
light Ln."

[0027] The driver 263 drives the DC motor 262 under
control of the system controller 202. The rotatable filter
part 260 sequentially inserts each of the optical filters,
the normal observation filter Fn, the first oxygen satura-
tion observation filter Fs1, the normal observation filter
Fn and the second oxygen saturation observation filter
Fs2, as therotatable turret 261 is rotated by the DC motor
262. Then, from the illumination light L irradiated by the
lamp 208, a plurality of illumination light having different
spectrais extracted sequentially at timings synchronous-
ly with the frame period. Specifically, the rotatable turret
261 extracts, circularly, the first oxygen saturation obser-
vation light Ls1 from the first oxygen saturation observa-
tion filter Fs1, the normal light Ln from the normal obser-
vationfilter Fn, the second oxygen saturation observation
light Ls2 from the second oxygen saturation observation
filter Fs2 and the normal light Ln from the normal obser-
vation filter Fn. A rotary position and rotary phase of the
rotatable turret 261 are controlled by detecting opening
(not shown) formed at outer peripheral portions of the
rotatable turret 261 with the photo interrupter 264.
[0028] The illumination light (i.e., the first oxygen sat-
uration observation light Ls1, the second oxygen satura-
tion observation light Ls2 and the normal light Ln) ex-
tracted from the rotatable filter part 260 is converged, by
the converging lens 210 with its light amount being ad-
justed to an appropriate amount by a blade diaphragm
(not shown), on a light incident surface of an LCB (light
carrying bundle) 102 and introduced inside the LCB 102.
[0029] The illumination light introduced inside the LCB
102 (i.e., the first oxygen saturation observation light Ls1,
the second oxygen saturation observation light Ls2 and
the normal light Ln) propagates inside the LCB 102, emit-
ted from an emission surface of the LCB 102 arranged
at a tip of the electronic endoscope 100, and is incident
on the object through a light distribution lens. According-
ly, the objectis sequentially illuminated by the first oxygen
saturation observation light Ls1, the normal light Ln, the
second oxygen saturation observation light Ls2 and the
normal light Ln. Reflected light from the object which is
illuminated by the illumination light forms an optical image
on alightreceiving surface of a solid sate imaging device
108.

[0030] The solid state imaging device 108 is a single-
CCD (charge coupled device) colorimage sensor having
Bayer type pixel arrangement. The solid state imaging
device 108 accumulates an opticalimage formed on each
pixel on the light receiving surface as electric charges
corresponding to the intensity of light, generates R (red),
G (green) and B (blue) image signals and outputs the
same. It is noted that the solid state imaging device 108
needs not be limited to the CCD image sensor, and may
be replaced with CMOS (complementary metal oxide
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semiconductor) image sensor or other types of imaging
devices. Further, the solid state imaging device 108 may
be one mounting complementary color filters.

[0031] Timings at which the rotatable filter part 260
switches the illumination light (i.e., the first oxygen satu-
ration observation light Ls1, the second oxygen satura-
tion observation light Ls2 and the normal light Ln) are
synchronous with timings at which imaging periods (i.e.,
the frame periods) by the solid state imaging device 108
are switched. Accordingly, in one frame period, the solid
state imaging device 108 receives the first oxygen satu-
ration observation light Ls1, and generates a first oxygen
saturation observation image signal Ss1 and outputs the
same, and in a subsequent one frame period, the solid
state imaging device 108 receives the normal light Ln,
and generates a normal observation image signal Sn and
outputs the same, then, in the subsequent one frame
period, the solid state imaging device 108 receives the
second oxygen saturation observation lightLs2, and gen-
erates a second oxygen saturation observation image
signal Ss2 and outputs the same, and in the subsequent
one frame period, the solid state imaging device 108 re-
ceives the normal light Ln, and generates the normal ob-
servation image signal Sn and outputs the same. That
is, the first oxygen saturation observation image signal
Ss1, the normal observationimage signal Sn, the second
oxygen saturation observation image signal Ss2 and the
normal observation image signal Sn are sequentially
generated and output by the solid state imaging device
108.

[0032] Inside a connecting part of the electronic endo-
scope 100, a driver signal processing circuit 110 is pro-
vided. Into the driver signal processing part 110, the im-
age signals Ss1, Sn, Ss2 and Sn are sequentially input
at the frame period from the solid state imaging device
108. The driver signal processing circuit 110 applies a
predetermined processing to the image signals input
from the solid state imaging device 108 and output the
same to a pre-stage signal processing circuit 220 of the
processor 200.

[0033] The driver signal processing circuit 110 is also
configured to access the memory 112 and retrieves de-
vice-specific data of the electronic endoscope 100. Ex-
amples of device-specific information of the electronic
endoscope 100 stored in the memory 112 include the
number of pixels, sensitivity, operable frame rate and a
model number of the solid state imaging device 108. The
driver signal processing circuit 110 transmits the device-
specific information retrieved from the memory 112 to
the system controller 202.

[0034] The system controller 202 executes various
types of operations based on the device-specific infor-
mation of the electronic endoscope 100, and generates
a control signal. With use of the generated control signal,
the system controller 202 controls operations and timings
of various circuits inside the processor 200 so that
processing suitable to the electronic endoscope connect-
ed to the processor 200 is executed.
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[0035] The timing controller 204 supplies a clock pulse
to the driver signal processing circuit 110 in accordance
with the timing control of the system controller 202. The
driver signal processing circuit 110 drives and controls
the solid state imaging device 108 at timings synchro-
nously with the frame rate of the image processed by the
processor 200.

[0036] The pre-stage signal processing circuit 220 ap-
plies a predetermined signal processing to the image sig-
nals Ss1, Sn, Ss2 and Sn, which are sequentially re-
ceived from the driver signal processing circuit 110 at
one-frame period, and transmits the same to the frame
memory 230.

[0037] The frame memory 230 includes three frame
memories (i.e., a first oxygen saturation observation
memory 230mA, a second oxygen saturation observa-
tion memory 230mB and a normal observation memory
230mC). In each of the frame memories, the image sig-
nals transmitted from the pre-stage signal processing cir-
cuit 220 are written (i.e., overwritten). Specifically, the
first oxygen saturation observation image signal Ss1 is
written in the first oxygen saturation observation memory
230mA, the second oxygen saturation observationimage
signal Ss2 is written in the second oxygen saturation ob-
servation memory 230mB, and the normal image obser-
vation signal Sn is written in the normal observation mem-
ory 230mC. The frame memory 230 outputs image sig-
nals for respective frame memories to the post-stage sig-
nal processing circuit 240 synchronously with the clock
pulse received from the timing controller 204.

[0038] The post-stage signal processing circuit 240
calculates the index X, with use of formula (1) above,
based on the first oxygen saturation observation signal
Ss1 and the second oxygen saturation observation signal
Ss2 transmitted from the frame memory 230.

[0039] In a non-volatile memory (not shown) provided
to the pre-stage signal processing circuit 240, a numer-
ical table indicating a quantitative relationship between
the oxygen saturation values of the hemoglobin, which
have been experimentally obtained in advance, and val-
ues of the index X. The post-stage signal processing cir-
cuit 240 obtains, referring to the numerical table, the ox-
ygen saturation SatO,(x, y) corresponding to the value
of the index X calculated with use of the formula (1). The
post-stage signal processing circuit 240 then generates
image data (i.e., oxygen saturation distribution image da-
ta), in which values of the oxygen saturation SatO2(x, y)
multiplied by a predetermined constant are pixel values
of respective pixels(x, y).

[0040] The post-stage signal processing circuit 240 al-
so generates normal observation image data with use of
the normal observation image signal Sn transmitted from
the frame memory 230.

[0041] The post-stage signal processing circuit 240
converts the oxygen saturation distribution image data
and the normal observation image data into predeter-
mined video format signals. The thus converted video
format signals are transmitted to the monitor 300. Then,
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the oxygen saturation distribution image and the normal
observation image are displayed on a display screen of
the monitor 300.

[0042] The operator can set a display form of the ob-
servation image by operating the operation panel 214.
As the display form of the observation image, there are
a form of displaying the same size of the oxygen satura-
tion distribution image and the normal observation image
side by side in one screen, a form of displaying one of
the images as a parent image while the other as a child
image, a form of displaying only one of the images se-
lected by the operation of the operator as a full screen
display, and a form of displaying the oxygen saturation
distribution image on the normal observationimage in an
overlaid manner. Further, on the display screen, infor-
mation regarding the endoscopic observation which is
input through the operation panel 214 (e.g., a name of
the operator, date and time of observation, a type of illu-
mination light userfor observation, etc.) can be displayed
in a superimposed manner.

[0043] Figs. 4(a) - 4(g) are charts showing processes,
timings and periods related to the normal observation
image and the oxygen saturation distribution image. Fig.
4(a) shows periods during which the object (inside a body
cavity) is illuminated by the illumination light (i.e., the first
oxygen saturation observation light Ls1, the second ox-
ygen saturation observation light Ls2 and the normal light
Ln). As shown in Fig. 4(a), the first oxygen saturation
observation light Ls1 and the second oxygen saturation
observation light Ls2 are irradiated toward the object at
ever four frames, while the normal light Ln is irradiated
toward the object at every two frames. Fig. 4(b) shows
writing timings at which the first oxygen observation im-
age signal Ss1 is written in the first oxygen saturation
observation memory 230mA, and data-holding periods.
Fig. 4(c) shows writing timings at which the second oxy-
gen observation image signal Ss2 is written in the second
oxygen saturation observation memory 230mB, and da-
ta-holding periods. Fig. 4(d) shows writing timings at
which the normal observation image signal Sn is written
in the normal observation memory 230mC, and data-
holding periods. Fig 4(e), Fig. 4(f) and Fig. 4(g) show
periods during which the first oxygen saturation obser-
vation image signal Ss1, the second oxygen saturation
observation image signal Ss2 and the normal observa-
tionimage signal Sn are retrieved from the frame memory
230, respectively.

[0044] In the example shown in Fig. 4, a writing start
timing of the image signal to the frame memory 230 (see
Fig. 4(b) - Fig. 4(d)) is indicated to delay by one frame
period with respect to the illumination start timing of the
illumination light (see Fig. 4(a)), and the retrieval start
timing of the image signal (see Fig. 4(e) - Fig. 4(g)) is
indicated to be the same timing as the writing start timing
of the image signal to the frame memory. It is noted that
the above timings are indicated at good places as an aid
of convenient explanation. The processes of illuminating,
writing and retrieving are not started exactly at the timings
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shown in Fig. 4(a) - Fig. 4(g), but started sequentially with
slight delays. It is noted that, although the execution pe-
riod of each of the processes of illuminating, holding and
retrieving is uniformly indicated as one frame period in
the example shown in Fig. 4, these execution periods are
indicated to be good periods as an aid of convenient ex-
planation. Practically, the executions periods of the illu-
minating, holding and retrieving processes are different.
[0045] In Fig. 4(a), the illuminating period with the illu-
mination lightis indicated by anindication having a format
of "a mark of illuminating light (ordinal number)." For ex-
ample, "Ls1(1)" in Fig. 4(a) represents a first illuminating
period with the first oxygen saturation observation light
Ls1, while "Ls1(2)" represents a second illuminating pe-
riod with the first oxygen saturation observation light Ls1.
[0046] In each of Fig. (b) - Fig. 4(d), the writing timing
and the holding period of the image signal in the frame
memory 230 are indicated by an indication having a for-
mat of "a mark of the image signal (ordinal number)" for
the sake of explanation. For example, in Fig. 4(b),
"Ss1(1)" represents a timing of writing the first oxygen
saturation observation image signal Ss1 of the object il-
luminated with the first oxygen saturation observation
signal Ls1 (first time) in the first oxygen saturation obser-
vation memory 230mA and its holding period, while,
"Ss1(2)" represents the timing of writing the first oxygen
saturation observation image signal Ss1 of the object il-
luminated with the first oxygen saturation observation
signal Ls1 (second time) in the first oxygen saturation
observation memory 230mA and its holding period.
[0047] In each of Fig. 4(e) - Fig. 4(g), the retrieval pe-
riod of the image signal is indicated by an indication hav-
ing a format of "a mark of the image signal (ordinal
number)" for the sake of explanation. For example, in
Fig. 4(e), "Ss1(1)" represents a retrieval period in which
the first oxygen saturation observation image signal Ss1
(first time) is retrieved from the first oxygen saturation
observation memory 230mA, while "Ss1(2)" represents
a retrieval period in which the first oxygen saturation ob-
servation image signal Ss1 (second time) is retrieved
from the first oxygen saturation observation memory
230mA.

[0048] According to the embodiment, as shown in Fig.
4, the first oxygen saturation observation image signal
Ss1, the second oxygen saturation observation image
signal Ss2 are updated at every four frames, and the
normal observation image signal Sn is updated at every
two frames. Therefore, on the display screen of the mon-
itor 300, the oxygen saturation distribution image ob-
tained with use of two types of optical filters having dif-
ferent spectral characteristics (i.e., the first oxygen sat-
uration observation filter Fs1, and the second oxygen
saturation observation filter Fs2) is displayed, while the
normal observation image of which refresh rate is sup-
pressed from lowering (i.e., concretely, updating fre-
quency is every two frames) is also displayed. Since the
lowering of the refresh rate of the normal observation
image is suppressed, for example, stress the operator
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may feel when viewing the display screen can be re-
duced.

[0049] The foregoing is an exemplary explanation of
the present invention. The embodiment of the present
invention needs not be limited to the explained one, but
various modification can be made within a scope of tech-
nical ideas of the present invention. For example, con-
figurations of appropriate combinations of embodiments
exemplary indicated or obvious in accordance with the
specification should be included in the embodiments of
the present invention.

[0050] In the above-described embodiment, the light
source device is accommodated in the processor 200, in
other embodiments, the processor 200 and the light
source device may be separate configurations. In such
a case, a wired or wireless communication means to
transmit/receive timing signals between the processor
200 and the light source device may be provided.
[0051] Itis also noted that, the light combined with the
normal light Ln needs not be limited to light for the oxygen
saturation observation (i.e., the first oxygen saturation
observation light Ls1 and the second oxygen saturation
observation light Ls2). As examples of the light combined
with the normal light Ln include, for example, infrared
light for an infrared light observation, excitation light for
fluorescent observation, narrow band light for narrow
band image observation, and the like.

[0052] In the above-described embodiment, the rotat-
able filter part 260 is proved on the lamp 208 side, and
filtering is effected with respect to the illumination light L.
The invention needs not be limited to such a configura-
tion. For example, a configuration in which the rotatable
filter part 260 is provided on the solid state imaging device
108 side and filtering is effected with respect to the light
returned from the object may be used.

Claims
1. Alight source device, comprising:

a light source configured to emit white light;
arotatable turret provided with multiple kinds of
predetermined light passing areas respectively
extract light components having different wave-
length ranges from the white light incident from
the light source, the multiple kinds of predeter-
mined light passing areas being arranged in a
circumferential direction of the rotatable turret,
and white light passing areas each allowing the
white light to pass therethrough being arranged
in the circumferential direction of the rotatable
turret and between the predetermined wave-
length light passing areas; and

a driving means configured rotate the rotatable
turret so that the multiple kinds of predetermined
wavelength light passing areas and the white
light passing areas are alternately inserted into
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a light path of the white light one by one at a
timing which is synchronized with a predeter-
mined photographing period.

The light source device according to claim 1,
wherein the multiple kinds of predetermined wave-
length light passing areas comprises a first prede-
termined wavelength light passing area and a sec-
ond predetermined wavelength light passing areare-
spectively having different light-transmissible wave-
length ranges;

wherein the rotatable turret is configured such that
the first predetermined light passing area, the white
light passing area, the second predetermined wave-
length light passing area and the white light passing
area are arranged in order in the circumferential di-
rection of the rotatable turret.

The light source device according to claim 1 or claim
2,

wherein the light passing areas are arranged in the
circumferential direction at equal angular pitch.

The light source according to any one of claims 1 - 3,
wherein each of the white light passing areas is con-
figured by an optical filter allowing the white light to
pass therethrough or an opening provided without
an optical filter.
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